Searching PAJ 



1/1 ^-'J 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-153438 
(43)Date of publication of application : 23.05.2003 



(5 Dint CI. 


H02J 1/00 




H02y 3/00 


(21)Appljcation number : 2002-311695 


(7 1 )Applicant : HEWLETT PACKARD CO <HP> 


(22)Date of filing: 25.10.2002 


(72)Inventor : BELSON STEVE 




HARRIS SHAUN L 


(30)Priority 




Priority number : 2001 001582 Priority date 


: 31.10.2001 Priority country : US 



(54) POWER SYSTEM FOR CONTROLLING QUANTITY OF POWER SUPPUES IN COMPLETE OPERATING CONDITION FOR 
ENERGY EFRCIENCY 

(57)Abstract 

PROBLEM TO BE SOLVED: To attain higher efficiency of a power supply 
structured so as to obtain parallel output 

SOLUTION: This system includes a plurality of outputs (104, 206) connected to 
each other in parallel, and controls the quantity of power supplies for supplying 
current to improve the power supply efficiency of the whole system. If the 
output current of individual power supplies is lower than a prescribed threshold 
period, for example, one or two or more power supplies can be set at a standby 
mode. Thus, the output current of the power supply in an operating mode 
increases to improve the efficiency of the power supply in an operating mode. 
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received the electric power supply. 

[0007] Drawing 2 shows the alternative operation gestalt of the power-source system which can apply this invention. Two power 
sources 200,202 exist in the system shown in this drawing. This power source 200,202 can be considered as the output of a part 
for a part for two phases with a separate three phase AC main power supply, and the plane 1 of AC main power supply, and local 
AG generator, or two separate DC power supplies which were insulated. Drawing 2 shows six of the power sources (on the 
whole, a sign 206 shows) of an individual shown by sign A (0) - A (N), B (0) - B (N) (2N+2). Power-source A (0) -A (N) is 
connected to a power source 200. and power-source B (0) - power-source B (N) is connected to the power source 202. The 
output of all the power sources 206 is connected to the DC power supply (minding isolation diode) bus 208 at juxtaposition. The 
DC power supply bus 208 can have one, or two reference potentials or touch-down potentials or more in two or more DC 
electrical potential differences and a list The controller 204 explained in full detail below receives a signal from a power source 
206, and sends a control signal to this power source 206. The controller 204 of drawing 2 can receive the signal which shows 
whether it is within limits as which the output current of the signal which shows whether it is within limits as which the output 
voltage of the signal which shows whether it is within limits as which the input voltage to this power source was specified from 
each power source, for example as mentioned above about the controller 102 of drawing 1 , and this power source was specified, 
and this power source was specified, and the signal which show whether the temperature of this power source is in assignment 
within the limits. A power source can send a numeric value to a controller in alternative. This controller can control whether a 
power source becomes a standby mode or it becomes a perfect operating mode for every power source. 

[0008] Especially energy efficiency is important for this invention. Generally, within the limits of the output current on a design, 
the effectiveness of each power source improves as the output current increases. The maximum current needed with the 
configuration shown in drawing 1 by the system (not shown) attached in the power-source bus 106 can be supplied according to 
the power source of N individual of the power sources of an individual (N+1). When some systems do not need maximum current, 
it is possible to supply the current needed also with the power source of under N individual. The maximum current needed with 
the configuration shown In drawing 2 by the system (not shown) attached in the power-source bus 208 can be supplied 
according to the power source of N individual among the power sources of an individual (2N+2). That is, although out of order 
[ one of the power sources of the individual (N+1) which in the case of the system of drawing 2 one power source (200 or 202) 
broke down, and was attached in one power source ], the power source in the operating state of the remaining N individuals is 
able to supply the maximum current needed by the system. In the system of drawing 2 , when both power sources 200,202 are 
available, and when all power sources can operate, the current which each power source supplies is less than 50% of the peak 
output current For the design of many power sources, this is the operating point of low effectiveness comparatively. Therefore, 
It is necessary to make it possible to operate some of power sources at the point that effectiveness is the highest to make the 
remaining power source into a standby mode, and to make it a perfect operating state quickly from this standby mode if needed. 
The output current is a threshold (for example, of the maximum current on one design of a power source) (when it 
decreases to the following, it is possible to make it a standby mode.) about some power sources. This threshold may change 
according to the number of a power source, the number of a power source, the effectiveness property of a power source, and 
other system parameters. 

[0009] Drawing 3 shows 1 operation gestalt about a part of method of reducing the number of the power sources which operate 
arid improving energy efficiency. The approach shown in this drawing can be carried out by the controller 102 of drawing 1 . or 
the controller 204 of drawing 2 . By the approach of drawing 3 , a controller repeats and polls some statuses of each power 
source. An index is set to zero at step 300. At step 302, the status of the output current about one power source corresponding 
to the index value of step 300 is read by the controller. When the output current of power-source A (i) is under a low threshold, 
a controller orders power-source A (i) at step 304 to switch to a standby mode. 

[0010] By the approach shown in drawing 3 , in step 306, when the output current of power-source A (i) exceeds a high 
threshold (for example, 90% of the maximum current on a design), a controller is ordered switching to at least one power source 
in a standby mode at step 308 at a perfect operating mode. A controller can pursue which power source is in a standby mode, 
and the approach of arbitration is used and it can choose at least one power source which should be switched to a perfect 
operating mode. When a power source breaks down, or when a certain indication of the others which need buildup of a load 
arises, all power sources should be suitably returned to the perfect operating mode. After the specified time amount period 
passes, It Is also possible to return some power sources to a standby mode. 

[001 1] The polling by the controller may make a switch of the power source from a standby mode to a perfect operating mode 
produce some delay, as shown in drawing 3 . Therefore, for every power source, a current Is supervised continuously, and when 
this current exceeds an upper part threshold, it may become suitable to tell a controller immediately (for example, processor 
interruption). The example Is shown in drawing 5 . Moreover, It is possible for another power source to send a signal to this 
power source, and to also make it switch to a perfect operating mode instead of a controller ordering a power source and making 
it switch to a perfect operating mode so that it may mention later about drawing 5 . 

[0012] By the approach of drawing 3 , if the current test about power-source A (I) Is completed, a controller will increment an 
index (step 310) and will repeat this procedure about the following power source. 

[0013] By the approach of drawing 3 about the dual power^source system of drawing 2 . a system can be left a perfect 
operating mode only for the power source (power-source B (i)) by which all the power sources (power-source A (i)) connected 
to the power source 200 were connected to the standby mode at the switch and the power source 202. It may be desirable to 
leave some power sources a perfect operating mode for every power source. Drawing 4 can order a controller an alternative 
direction assistant being shown, checking a current output about each of a dual power source in this case, whenever It passes 
the loop formation of this drawing, and switching to the power source on which power source at a standby mode. 
[0014] In drawing 4 , a controller repeats and polls some statuses of each power source like [ in the case of drawing 3 ]. An 
index is set to zero at step 400. At step 402, the status of the output current of one power source corresponding to the index 
value of step 400 is read by the controller. When the output current of power-source A (i) is under a low threshold, a controller 
is ordered to power-source A (i) to switch to a standby mode at step 404. At step 406. the status of the output current of other 
power sources corresponding to the index value of step 400 is read by the controller. When the output current of power-source 
B (i) is under a low threshold, a controller is ordered to power-source B (I) to switch to a standby mode at step 408. As 
explained in relation to drawing 3 , it is possible to carry out optionally selectively a step equivalent to step 306.308 of drawing 3 
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by the approach of drawing 4 . 

[0015] If the power source of a system is switched on first, ail power sources will become a perfect operating mode at the 
beginning. Subsequently, the controller makes one power source the standby mode at a time at once until the output current of 
all the power sources in the remaining operating states exceeds a lower part threshold according to the approach shown in 
drawing 3 or drawing 4 . When a specific power source has the output current of under a lower part threshold, there is not 
necessarily no need of ordering a controller switching to the specific power source at a standby mode. A controller can switch a 
power source to a standby mode in specific sequence irrespective of which power source is measured about a low~power output 
current In the case of the power source which makes a pair, when a controller detects a lowrpower output current only about 
one side of a power source which makes this pair, it can switch the both to a standby mode. In alternative, each power source 
can supply the numerical output showing output current level to a controller, and a controller can calculate the number of the 
power sources which should be made a standby mode. A controller will send a command to a suitable number of power sources, 
without subsequently performing a porin group. 

[001 6] Suitably, the system should prevent preventing the switch to a standby mode which is not meant, and preventing 
circulating through between a standby mode and perfect operating modes continuously by this, including a certain safeguard, and 
reacting to a transitional condition. Drawing 5 shows an example of the circuit within a power source which can be used in 
relation to the standby command from a controller The upper part reference value equivalent to 90% of peak output current and 
the lower part reference value equivalent to 75% of peak output current are shown in this drawing. In the case of drawing 5 . the 
power source has the input 500 of the standby command from a controller. A power source measures the output current of 
itself (module 502). Although the measured value of the output current can be expressed as a voltage signal as shown in this 
drawing, it Is also possible to consider as a numeric value as mentioned above. With the instantiation-configuration shown in 
drawing 5 , an analog comparator 504 Judges whether as compared with upper part reference voltage, this output current 
exceeds this upper part threshold for the voltage signal showing the measured output current With the operation gestalt shown 
in drawing 5 , if the output current exceeds an upper part threshold, a power source will send the exaggerated RAIDO signal 506 
showing this power source overriding a standby signal to a controller. That is, even if a power source is the case where switching 
to a standby mode is ordered, it will stop at a perfect operating mode. The 2nd analog comparator 508 judges whether the 
output current is under a lower part threshold. The output of this comparator 508 is sent to a controller, and it is shown that the 
output current is low (see step 302 of drawing 3 , and the step 402 of drawing 4 ). It integrates with the output of the lower part 
criteria comparator 508 about time amount (integrator 512). When the power source has received the signal switched to a 
standby mode (500), and when the output of an integrator 512 shows that the power source was operating by the output current 
of under a rear-spring-supporter lower part threshold at the long period of time, a power source makes Itself a standby mode 
(internal-control module 516 of a power source). Time delay needs to make it sufficient die length to prevent for the trigger of 
the standby mode to be accidentally carried out by a noise and transient phenomenon. 

[0017] In a configuration of having two power sources as shown in drawing 2 , the power source of marketing constituted so that 
it might have the power source of a couple in a single package exists. Each power source of the power source of a couple can 
include a circuit as shown in drawing 5 optionally selectively. The signal 518 of drawing 5 is an option input fi'om another side of 
the power source of this couple. For example, the output of the upper part criteria comparator in each power-source B (i) will be 
sent to corresponding power^source A (i) as a standby exaggerated RAIDO signal, and the output of the upper part criteria 
comparator in each power-source A (i) will be sent to corresponding power-source B (i) as a standby exaggerated RAIDO signal. 
Subsequently, for example, when the output current of power-source B (2) exceeds an upper part threshold, the standby 
exaggerated RAIDO signal from power-source B (2) will make power-source A (2) a perfect operating mode compulsorily, and 
this power-source A (2) will disregard the command for switching to a standby mode. Optionally selectively, when power-source 
A (2) is already in a standby mode, the standby exaggerated RAIDO signal from power-source B (2) is able to switch power- 
source A (2) to a perfect operating mode compulsorily. Therefore, it is possible to send a signal so that another side of the 
power source which makes this pair may switch to the power source of a standby mode at a perfect operating mode instead of a 
controller ordering that one side of a power source which makes this pair in the case of the power source constituted so that a 
pair might be made may be in a standby mode and switches to a perfect operating mode to the power source of this standby 
mode. 

[0018] When a power source (the power source 200 or power source 202 of drawing 2 ) breaks down or a power source breaks 
down, before the whole output bus current is influenced, at least one power source must switch from a standby mode to a 
perfect operating mode. Since the power source is. generally (to a capacitor and/or inductor), accumulating a certain amount of 
energy, after a power source becomes off, a certain amount of period can supply sufficient current. A commercial power source 
can be switched to a perfect operating mode from a standby mode by 20 - 50msec. Since energy are recording of a power 
source can be designed so that sufficient output current may be supplied over 50 or more msecs after loss of a power source, 
before this power source suspends supply of sufficient output current after losing a power source, it can be switched to an 
operating mode from a standby mode. In drawing 5 . although an integrator 512 plays a role at the time of the switch to a 
standby mode from a perfect operating mode, please care about the point that it is not what affects time amount required to 
switch to a perfect operating mode from a standby mode. 

[0019] Each power source can include the cooling means of a fan and others. Suitably, when a power source is in a standby 
mode, this cooling means should also be turned OFF and the further increase in efficiency should be attained. When one package 
including two power sources contains one cooling fan, it may be desirable to control actuation of a fan according to temperature. 
It is possible to measure temperature for every package and to control cooling for this the measurement result by delivery and 
this controller for a controller in alternative. 

[0020] What (or it is made off-line) it does not only switch to a standby mode, but a power source is thoroughly disconnected 
also for for economization of the further energy is possible for a controller optionally selectively. Although it is possible to 
prepare the rack or cabinet which has the capacity to hold many electronic instruments depending on a system, this rack or 
cabinet may be unable to hold a partial electronic instrument For example, it has many printed circuit boards and the computer 
system from which each of that circuit board constitutes a separate computer exists. A rack or a cabinet can hold sufficient 
power source to supply power to the system dedicated to the limit What (or it is made offline mode) a suitable number of power 
sources are thoroughly disconnected for is possible for the controller shown with the sign 102 of drawing 1 . and the sign 204 of 
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drawing 2 instead of detecting the number of the electronic instruments which exist actually, and switching a part of power 
source to a standby mode. For example, it is possible to hold four computers in a rack, and it is assumed that it is that in which 
ten power sources are prepared, when only two computers are carried actually, the turn-off of the power^source system 
controller is carried out to five power sources (or it is made offline mode) — it needs — ordering is possible, in the case of 
drawing 5 , the turn-off of the signal 520 is carried out to a power source (or it is made offline mode) — it needs — the input 
signal to order is shown. Although the signal 520 iis shown as an input to a control module 516, it is also possible to send to 
other parts of the power source suitable for carrying out the function. The power source which the turn-off was carried out or 
became off-line cannot be quickly switched to a perfect operating mode. 

[0021] Explanation of the more than related with this invention is shown for illustration and description. It is also possible to add 
other corrections and modification not in view of that it will explain without the place which leaves this invention, and the thing 
which it is going to restrict to the gestalt of disclosure as it is just as it is but in view of the above-mentioned instruction. The 
embodiment was chosen and explained in order that other contractors of these might enable it to use this invention most 
effectively in various embodiments and a correction mode by explaining plainly the principle of this invention, and its actual 
application so that the specific application to plan may be suited. A claim means being interpreted as a thing including other 
alternative-embodiments of this invention except for the case where there is a limit by the advanced technology. 
[0022] The instantiation-embodiment which becomes below from the combination of the various requirements for a configuration 
of this invention is shown. 

1. Electronic system by which is been electronic system, and one power source is switched to standby mode including two or 
more power sources (104,206) even if this ** cannot be found, when at least one output current in these two or more power 
sources is under predetermined threshold. 

2. Electronic system given in the preceding clause 1 ordered for this controller to switch to this specific power source at 
standby mode when this specific power source shows that the output current of specific power source is said under threshold to 
said controller, including controller (102,204) further. 

3. Electronic system given in the preceding clause 1 ordered for this controller to switch to power source of said number at 
standby mode including controller (102,204) which calculates the number of power source which should be switched to said 
standby mode. 

4. Electronic system given in the preceding clause 1 by which one power source is switched to perfect operating mode from 
standby mode even if there is none of these ** when the output current of at least one power source exceeds the 2nd 
threshold. 

5. The 1st and 2nd power sources (200,202) are included, and it is electronic system given in the preceding clause 1 of said 
power source by which some are combined at least with said 1st power source, and only the power source of said power source 
by which it was combined with said 2nd power source, and some were combined at least with one side of said power source is 
switched to a standby mode. 

6. Electronic system given in the preceding clause 1 by which at least one power source of said power source combined with at 
least one power source which some were combined with said 2nd power source, and was combined with said 1st power source 
and said 2nd power source of said power source is switched at least to standby mode by combining some with said 1st power 
source including the 1st and 2nd power sources. 

7. the case where it is the control approach of the power source (104,206) in electronic system, and the current output from at 
least one of two or more power sources is measured (302), and this current output is under a threshold — at least one of said 
two or more power sources — a standby mode — switching (304) — the approach containing each step to say. 

8. Approach given in the preceding clause 7 which contains further each step of not switching power source combined with 
standby mode by switch and the 2nd power source (202) in power source combined with the 1st power source (200) to standby 
mode. 

9. Approach given in the preceding clause 7 which contains further step (404,408) which switches at least one power source 
combined with at least one power source combined with the 1st power source (200), and the 2nd power source (202) to standby 
mode. 

10. An approach given in the preceding clause 7 which contains further the step (308) which switches at least one of said the 
power sources to a perfect operating mode fi^om a standby mode when at least one output current of said power source 
exceeds the 2nd threshold. 

11. An approach given in the preceding clause 7 containing each step of receiving said measured output current by the controller 
(102.204), and ordering switching to said power source by this controller at a standby mode. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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mm-hztmrnvM. mirf^^^mLx. ^ 

<^nm^x 9 yf ^: - K \izWr zt^ "^^Xh h . 
t [00 1 n 03t::^-rJ:dtc, ayhD-7m:5;i^ 
-Uy/ti, x^y/N-f^-h'*>^>^:^f^«j^-h'^iO 

l.fzt'^nx. mM%\.z. ^cJ^r^^-f^L. ^ 

'y^fi»J0ii/;^t3j:0) 3y hD-7C^aii^1i:&iO*-'M 
I i:^:-&^lg14*^*>5. ^<h-^^US\,Z7ict . tfz. m 
\ 5traLT^^^Sj:3t:. ^yVu-vi^^W,zm 

LX'^m^^-Y\zmwohirh^'f)\^. %¥M 
wmmiz^^^'^->x%m%i^-Y\zm^m>h 

coo 1 2\m3<7yn'^X:\,t. ^i!S(A(i)COl^TiOiafl5 
r rXh*«^T-r5t, ayhn-^li, 'm\^Ay7') 
J >yhLT (;^Tyr310) , <^<^^jIS((COI^T|^#)I| 

) [00133 m2(nirp^r)\,%:hUi^x^Mz^'th^ 
I 3<rr^'^x^t. i^xi-ut. ^i)WS^(^\.zmL^fifz± 
: XoMn (mi®A(i)) $:;^:^yvNM^-HCaom;c. 
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coo 14] m^X^t. Ia3c7)%^i7)i; iiyhn 
I,, Xr-/7'402T\ Xr -y r400iO^^lfitcWJCt-5 1 
^)l>ii^tm. Xr"/T404T\ nyhn-^ti. ^ilSA 

T vrmx\ XT -/rmocnm^imznm-th^cnnM 

tcli. Xr-yr408'C, ^vha-^W. mjKB(i)C;^ 
tTitB3t3t:J:at::, 0 3 i7)X-f 'y 7306, 308 

[0015] i^xTM.(r)'mi3mmz^K^ixh t . ^ 

ho-7ti, 03Xtiia4ti.7^Uc:^i£tcts^-oT, HO 

tcx^ y^<-f ^- Y^zm 0 ^i^-^ J: 0 ^^-fh'Z^^t'Jd 
'Sr'^^^fiO*^, nyhn-^ti, ^Sr^tttSiKtiT)- 

tea, m))nM\^'<^)v^^t'&m!,i}^^y 
ti, x9yfu^-nz-t^^m^(7}^^^\:%thzt 

r i^^trf S C t =5: < a^^as^m^gltc 3 •? y K iHS 

[0016] ^iStcU. v-T^r/xti. fsiib^^co^^^^S 
5:^;^, c:ntcj;0. x9yfU't-Y'\<r>l^ML^£^^ 

mzKmth(r>^mitt^^xhh. ms^t. ayvu 



mmm:^-n%^cm5%i.zn'^irhT-H^mm.t 
h<7)x9y>U^^yY<nXi)'^^^LX^^h. %U 

2) , pm^z^i:o\.z. ^:hnm.mm}.t. em 
^>Lxm-:itiMmxhhtii. }:m)Xo^zwmt 
^hzh i>^sg-cj).s . ms\.z5f;'tm^m:imx\.t. 

tnm^^±ifmmn&tmix . uiHiimmm 

tmmt<x9y^<^im-^^-^<~y^ Ytizt 
Ym^^e^^yvn-yizm6. t 

^j:hh. mmi. x^y/U^-Vl^zm^mi^Xo'^ 

^^titzm^xh-ox ^^^m^t- Yi,z^t h^itiz 

tch. m2(7)ri''Ofay^^V-9^m. 

-f-ni^^^^^mx'hhi)^t-r¥\'^-th. u^y^^iy 

-9'Mcr>iiiM^^yha~yi,zm^ilX. 

yrAoz^m.) . Tijm^^y^^u-9^&(r>iii:hi>m 
mzmixm^^ti^ (mm2) . xs^y/<^^- 
Yi,zmmii ix v ^imMm) , 

mnm^mi>zhfz *)Ti3i^^mm<^iii^n^x 

mi¥ LX \.^fzZt m^512(Oii^i}tf^7iitm^l.Zi,t. 
%M(,i^rinW^X9yjU^-}il,z^^ (miSiOi*igiJ 
0Jffll^^'jL-/I.516) , ^^jiSti, /^X^t/T&^m 
mizX^x^^ yf M ^- Ytmm^\Z V i; ^'^^^^0$: 

[0017] m2l^z^^tXo^j:2-:>conM^'^-t6m 

^ioit^cm. M^-zi y y-'j^(,z-M<7)mm^^i'^ 
-ncomm^^mmi^t. m5i,z^stxo^j:^m'^tsz 

bt'^mxhl. 05iOm#518ti. i)^f}'^-'Mcr)WB. 

{\)\izmh}Lt^':iyf^\y-9<r>^-n^±. n\iS-th 

%mk{:\)^zx9yfUi[-f^y^ Hii^fc UTjS<?>n., 
#mil|ACi)C^5^tS±^^3yy^V-:?^7)i^3:^]^i. ^ 

t>fihzh^z^£h. d:\^x. mtii. mmizxr^^-nm 
m^±.-ni^^M^nx.fz-i^\,z. ^mo)t>h(nx9 
y^u^-^<y^ YimnK mum^mmz^f^ 
is^-Kct, tmmmi^i. x^y.^M^-Ktci?)*) 

mi6fzi^<r)a-?yYimn'thZb(>zK:6. mMMtK 
mz. mm\{2)ijWzx9y^<-^ ^-Yi^zhl^^f'Z. 
^m(2)t^^cr)x9yj<^^-^'iy^ 

(2) ^^Mwtc^^fw^- Yizmmitzt t^^m 
xh^, uzt^^x. M^^j:i-xom^^tifz^mm 

^lia, UmKi:T^mco-'1fi)^x9 y/U ^-Yi^zh 
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ftb 0 . ^j:-tUmcoWjij^^ X ^- K£?) 

[0018] ^:nm {m2<r>wim<x>x\fi,nj}m202) 

i^^*.^ m^^ti. ( a yr yHfS.y^/Xti-f 

^meci;xt(>zhfz^-\-^^j:ii:,tin^i^mi^i-hX 
oi>zmsf-r^ztf)^v^^<^x\ t-t-^nma. 

i^'otimz-\-^^j:tiiiin^^(r^^i:i^±i-hmi>zx^ 
EI5C*3V^T, m5)-S512ti, ^^f^^-h'A^^, 

hhiiK xfy/^^^-Yt^h^'km^-^^^zm^^ 

coo 1 93 m^<7y^mt. yry^(r>^<7)}^m'n.^ 

-Ylzhh^\,zW.^&^WLhtfz^y{zLX'^^j:m 
m\L^mh^tXhh, 2r)<r)%U^istsl^^-/y-iy 
i)^ 1 r>mm T y^^ts^^izii. iS^mzmtX 7 r 

ymi^mmi-h<^tmtL^^^mm^hh. 
mi-^ctt-^mxh^. 

[00 20] MS^S^Jt^. ::jyho-7ti, H^I)X 

\^^t'^hh. mm. f^9L<ryr^)yvmim.^^K 
xm, ^<n^mkwmmm<n:yy\f:x-9^m^ir 

t'^>-yhti. -mzm>c^ixfz'yXTi^\rJ^-h^^^'f 

h(r)\,z-\^^£'m.^'m--th:itt'^^xhh. 

±\,zm[-ti> iXii^yy^ y^- \'i>zi'^)ztf)^-5jm 
Thl. yy9i,z4-:><7)ay}::x-9ii\Si^-t 



ti^^th. ^^titi20i7)3yfc'jL-5'L*^IK^ix 

<:o«iiitc^'-y5r7fi. (x^?^77>f y*-h'c-f 

tSjgt:^-y:t7-r& (X{i:t7 7>f y€-H 

miztL^mx'h^, 9-yity^fi. Xi.i^7y^ 
y(,z^j:->rzWi. M.mz^m^-\^fcmi^th 

[00 2 1 3 ^m(,zm-thvj±mmi.i. ^mRi/m 
m<^tiif^i<zm^^^tifzijcriXh^ . ^^m^^tti^ 
^j:<mmiJ:oti}\ m7r^mmi^z^'^<^^(^ttm 
mtxdtn^cr>x(^itc<. ±ti^^^i>zmi^x . m 
mjERv^'^s.^Mihzbh^^xh^. mmmi^i. 

•t<Wi^n^hzt\.zi->x. ^co'm^t\ ^m-rm 
"^mmz^M-^-th xo^z. ^t^t ^j:msmimm 

ifzibiz. mm^ti. mt^tifz. i^m^com^t. 
mm^xhmmyhh^i:m\^^x. :^mm(7y 

[0 0 2 2 3 OTtCfci^Tti. *%0^c?)S<riOfl|fi|gfr 

1. m^yxr-j.xh-yx . n^<^nM(m,2oe)^is 

ilS*^'x^'yy^'-f^:-K^^^3]'9^^;t^b^^l., m^v-^^r 
A, 

2. :iy h 0-7(102. 204) *r!IC^;^. l^^iOmiiicO 

ipmi:}yhn^yf,z9T:lfzmz. m^yha-ym 
n^cn^^Mlzx 9y^U^- h' (.zmmihXo ^irr 

h.mi t^ztmco^^i^x-TM. . 

3. mtx^yfU ^-^'irzm^^i&K^^mcom^ 

^mifzmz. w&^^<ti^ir)(7^^m^y^9y^wt 

5. miac^^2i7)1S:^3i0(2OO.2O2)$:^;=^. flTieM 
i7)^^^< t hm^M^^^it^ 1 air 

uzm^'M^j:< tijm-:>^'t^mtm2<7)i^Mifzm^^ 
m^'^:hn<r>--'ifi,z^^^tifz^mco^i)^;f.9y^< 
^ ^- om;t '^^i^S . M 1 (.ztm<riZ^>'XT 
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1 <^n,:hm(^z^^ ^ii^c^-^ < 1 1 1 oomiSt luiem 

^- Ktc^ i?>ti5 , liPI 1 C15«£7)m^>' 

y<>f^-KM0«li.5(304). fci^^^-^T'vr^-^ 

9 . m 1 <n'^ilM{2Q0) l,Z^^^tifz!P'^j:< i: t 1 -P^O 
€i!li:l^2(7)^:^3j®(202)tc^^$ii^Jii'^^< i: 1 1 o 

AAm^mz-tt^. wn7i,zuM(^'n^. 

10. Birsisas[<?)ii'^^r<i:tio<7)aj:ftms5*^m2<?)t^ 

\i^^:mitzi%^l,zmi'^m<7)y^£< t hl^^xfy 



r^tti, mnz^m<r>ifm> 

mi ] :^mi'ZX6m-<r>wim^^'thmii^:^'r 

im) ^^mi>zx^{wmj::^^co-m^^^'rya- 
[m5]timmzxmM^(7)W(^-m^^^'m^y' 

100 

micoit::^ilS 
m2coil:^iiSl 



102 
104 
30O 
202 
204 
206 



mi] 



[03] 











avVQ -J 
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F^-i.(##) 5G065 MOl DAOl EAOl KA04 LA02 
5H730 AA14 ASOl AS19 BB84 FD31 



